Escalated contests between animals are potentially costly because of increased energy expenditure and risk of predation or injury. Hence we would expect selection to favour any mechanism that avoids unnecessary prolonged fighting. One such means of avoiding escalated fights could be the use of information gained through individual recognition. Previous work has shown that a darkening of the body colour is closely associated with submission in contests between juvenile Atlantic salmon, Salmo salar, and it has been hypothesized that this may act as a visual signal to the opponent. We tested the hypothesis that body darkening is used to reduce the cost of contests between familiar fish such that losers darken more quickly when faced with familiar than unfamiliar opponents. In contests between unfamiliar fish, submissive darkening occurred after more escalated contests in which the loser incurred more aggression, whereas the opposite occurred when familiar fish were in conflict. In addition familiar fish either submitted quickly or engaged in protracted conflicts in which neither fish signalled submission, whereas in unfamiliar fish contests were of intermediate duration regardless of whether either fish darkened. We suggest that body darkening is used by familiar fish to signal submission to familiar dominants in order to avert a costly escalated fight, but familiarity can lead to escalation without submission if perceived competitive asymmetries are finely balanced.
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Escalated fights are potentially costly, since they result in increased energy expenditure and a greater risk of predation or injury (Abbott & Dill 1985; Puckett & Dill 1985; Enquist et al. 1990; Jakobsson et al. 1995) . We would therefore expect selection to favour any mechanism that reduces the need for unnecessary prolonged fighting. One such means of avoiding escalated fights could be the use of information on the likely outcome of a contest gained through individual recognition. Familiar individuals could use prior knowledge of their opponent's resource holding potential (RHP) to curtail or avert costly escalated fights with more dominant individuals. According to the asymmetric war of attrition model (Parker & Rubenstein 1981) , the degree of escalation in a fight should depend on the familiarity of the contestants, with familiar opponents settling fights with relatively little aggression (Ydenberg et al. 1988) . For animals living in stable groups, the cost associated with the formation of a dominance relationship can thus be recouped by the subsequent avoidance of repeated escalated fights (Senar et al. 1990; Pagel & Dawkins 1997) .
In order for familiarity to be beneficial, individuals must possess the cognitive ability not only to recognize opponents, but also to recall their social status and/or fighting ability relative to their own. The ability to distinguish between conspecifics is widespread (Magurran et al. 1994 ), and animals of many different species have been shown to decrease their levels of aggression as they become familiar with one another (Chase 1985) . This reduction in aggression may be mediated through tolerance to territorial intrusion in familiar conspecifics (see Ydenberg et al. 1988 for a review); this has been termed the 'dear-enemy' effect (Fisher 1954) .
While all of these studies confirmed that increased familiarity decreases aggression levels between opponents, the mechanism behind this decrease has remained elusive. As familiar contestants will tend to have a more comprehensive knowledge of their opponent's RHP, the sequential assessment model (Enquist & Leimar 1983) predicts that they should be able to ascertain the probability of defeat earlier in the fight, and so be able to cut short an encounter with a more dominant opponent. However, recognition of relative social status alone may be insufficient to avert escalation, as dominance relationships are not inflexible and a dominant individual cannot be certain that a subordinate will not try to challenge its
